10 




10/544782 

" iC20 Rec'd PCT^O i9« AUG 20(8/ 

DESCRIPTION 
HYDRODYNAMIC BEARING MOTOR 

Technical Field 

The present invention relates to a hydrodynamic bearing 
motor mounted in a disc drive device, a laser beam printer 
and so on which are mainly used in the field of information 
processing . 



Background Art 

Conventionally, ball bearings are used as the bearings 
of motors for disc drive devices and laser beam printers. In 
recent years, along with faster rotations of motors in response 
15 to demands for faster data transfer and faster printing, 
hydrodynamic bearings disclosed in, e.g., Japanese Patent 
Laid-open No. 2000-352417 and Japanese Patent Laid-Open No. 
11-275807 have been used as bearings, instead of conventional 
ball bearings, to respond to fast rotations of motors. 

FIG. 9 shows a conventional hydrodynamic bearing motor 
disclosed in Japanese Patent Laid-Open No. 2000-352417. 

A thrust flange 107 and a shaft 103 are both made of a 
magnetic material such as iron. A hydrodynamic thrust bearing 
is constituted of a clearance 102 in which the shaft 103 and 
the thrust flange 107 disposed on the upper end of a thrust 
shaft 108 are opposed to each other. A clearance 101 between 
a sleeve 104 and the shaft 103 forms a hydrodynamic radial 
bearing. Reference numeral 106 denotes a cylindrical sealing 
magnet and reference numeral 113 denotes a trapping magnet. 

A magnet 109 for the rotor of a driving motor M is provided 
in the sleeve 104 . Astator llOof the driving motor M is provided 
on a base 111 so as to face the magnet 109. When the stator 
110 is energized to rotate the driving motor M at a predetermined 
rotational speed, the sleeve 104 keeps the clearances 101 and 



102 between the shaft 103 and the sleeve 104 and rotates in 
a noncontact manner. 

FIG. 10 shows the conventional hydrodynamic bearing motor 
disclosed in Japanese Patent Laid-Open No. 11-275807. 
5 In FIG. 10, a hydrodynamic thrust bearing is formed by 

a clearance 122A in which a thrust main plate 125 and a thrust 
flange 127 attached to the lower end of a pin 128 of a sleeve 
124 face each other, and a clearance 122B in which the thrust 
flange 127 and a thrust sub plate 126 face each other. 
10 Further, a clearance 121 between the sleeve 124 and a shaft 

123 forms a hydrodynamic radial bearing. 

A magnet 129 for the rotor of a driving motor M is provided 
on the outer periphery of the pin 128. A stator 130 of the 
driving motor M is provided on the inner periphery of the 
15 cylindrical shaft 123 so as to face the magnet 129. When the 
stator 130 is energized to rotate the sleeve 124 at a 
predetermined rotational speed, the sleeve 124 keeps the 
clearances 121, 122A and 122B between the shaft 123 and the 
sleeve 124 and rotates in a noncontact manner. 

In general, the hydrodynamic bearing motor rotates in a 
noncontact manner and thus causes few vibrations and little 
noise with fast rotations . However, in FIG, 9, abraded powder 
is caused by a contact between the facing surfaces of the 
clearance 101 and 102. 

In the hydrodynamic bearing, facing surfaces are not in 
contact with each other due to the occurrence of a hydrodynamic 
pressure when a rotation is made at a predetermined rotational 
speed (during a steady-state rotation) . However, during start 
time fromwhena stopismade to when the predetermined rotational 
speed is obtained and during stop time from when the 
predetermined rotational speed is obtained to when a stop is 
made, the facing surfaces are brought into contact with each 
other due to an insufficient hydrodynamic pressure. 

That is, the shaft 103 and the sleeve 104 make contact 
with each other and rub together at the start and stop of rotation. 
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and the surfaces are abraded and produce abraded powder. 
Further, the shaft 103 and the thrust flange 107 make contact 
with each other and produce abraded powder. When disturbance 
is applied, contact may be made between the shaft 103 and the 
sleeve 104 and between the shaft 103 and the thrust flange 
107 and produce abraded powder even in a steady-state rotation . 

In the case where the abraded powder flows with an air 
current, which is generated by the rotation of the hydrodynamic 
bearing motor, from an external opening 116 of the hydrodynamic 
bearing motor to the outside through a path indicated by an 
arrow 112 (hereinafter, referred to as a connecting passage 
112), when the hydrodynamic bearing motor is used for a hard 
disc drive device, a head and a disc attached to the hydrodynamic 
bearing motor may be damaged. 
15 When the hydrodynamic bearing motor is used for driving 

a polygon mirror in a printer, the abraded powder contaminates 
the polygon mirror and thus adversely affects the quality of 
printing . 

In order to solve the problem, in FIG. 9, the trapping 
magnet 113 shaped like a ring is disposed in the connecting 
passage 112 for connecting an open end 115 of a radial bearing 
and an external opening 116 of the hydrodynamic bearing motor. 
To be specific, a clearance 117 between the facing surfaces 
of the magnet 113 and the sleeve 104 is reduced and the abraded 
25 powder of a magnetic substance passing through the clearance 
is stuck to the magnet 113. 

In FIG. 10, a ring-shaped labyrinth seal 140 is disposed 
in a connecting passage indicated by an arrow 132. 

Further, a method of trapping abraded powder with a filter 
(not shown) and a method of trapping abraded powder by forming 
an adhesive layer in a connecting passage (not shown) are 
proposed. For example, refer to Japanese Patent Laid-Open No. 
2001-146915 (filter 30 shown in FIG. 1) and Japanese Patent 
Laid-open No. 8-205467 (adhesive layer 40 shown in FIG. 2). 
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Bearing members are made ofa magnetic material to stick 
abraded powder on the magnet 113. However, devices using such 
hydrodynamic bearing motors have improved in performance in 
recent years, and thus demands on contamination of motors are 
5 intensified and a higher degree of cleaning is desired. Since 
magnetic particles (e.g., magnetic powder) are stuck to magnet 
materials, magnetic materials are hard to improve in a degree 
of cleaning and have become unusable for bearing members. 
On the other hand, in FIG. 10, bearing members can be made 
10 of a nonmagnetic material and thus can improve a degree of 
cleaning parts. Since the labyrinth seal 140 is provided, the 
flow of abraded powder can be prevented by performing the 
shielding function of the labyrinth seal 140 through an air 
flow when the hydrodynamic bearing motor is rotated. However, 
15 the function is lost during stop and abraded powder flows to 
the outside of the hydrodynamic bearing motor. 

Moreover, the trapping method using a filter cannot be 
put into practical use for the following reasons : abraded powder 
is micrometer-sized and cannot be trapped by ordinary filters, 
and in order to use filters capable of trapping, it is necessary 
to pass air with an extremely high pressure. 

Further, regarding the trapping method of forming an 
adhesive layer in a connecting passage, abraded powder cannot 
be trapped when no contact is made to the adhesive layer, so 
that it is not possible to completely prevent the flow of abraded 
powder . 

The present invention is devised to solve the conventional 
problems and has as its object the provision of a hydrodynamic 
bearing motor and a device using the same whereby a degree 
of cleaning bearing members is increased and high reliability 
is achieved without allowing abraded powder to flow to the 
outside of the motor, the abraded powder being produced at 
the start and stop of the motor and at the occurrence of 
disturbance during rotation. 



Disclosure of the Invention 

The hydrodynamic bearing motor of the present invention 
has a shaft which is supported by a hydrodynamic radial bearing 
and a hydrodynamic thrust bearing so as to rotate in a relative 
5 manner, a sleeve, and a driving motor, wherein a magnet for 
trapping abraded powder is disposed in a connecting passage 
between an opening of the sleeve and an opening of the 
hydrodynamic bearing motor, and members forming the 
hydrodynamic radial bearing and the hydrodynamic thrust bearing 
10 are made of an austenitic stainless. 

Further, the hydrodynamic bearing motor of the present 
invention has a shaft which is supported by a hydrodynamic 
radial bearing and a hydrodynamic thrust bearing so as to rotate 
in a relative manner, a sleeve, and a driving motor, wherein 
a magnet for trapping abraded powder is disposed in a connecting 
passage between an opening of the sleeve and an opening of 
the hydrodynamic bearing motor, one of members forming the 
hydrodynamic radial bearing and the hydrodynamic thrust bearing 
is made of an austenitic stainless and the other member is 
made of a material harder than the austenitic stainless. 

According to this configuration, since the austenitic 
stainless acting as a .nonmagnetic substance is used, it is 
possible to increase a degree of cleaning the bearing members. 
Moreover, since abraded powder of an austenitic stainless is 
transformed into a magnetic substance, a flow of abraded powder 
to the outside can be prevented by providing a magnet for trapping 
abraded powder in the connecting passage between the open end 
of the bearing and the outside of the motor. With this action, 
it is possible to provide a hydrodynamic bearing motor which 
can respond to demands on contamination, cause no flow of abraded 
powder to the outside of the motor, cause no degradation or 
the like of motor characteristics, and secure high reliability . 

Further, when the members forming the hydrodynamic radial 
bearing and the hydrodynamic thrust bearing are made of an 
austenitic stainless, the magnet for trapping abraded powder 



has a length of 0 . 5 mm or longer along the connecting passage, 
the connecting passage has a width of 2 . 0 mm or less, and the 
magnet for trapping abraded powder has a surface magnetic flux 
density of 0.01 T or higher, so that the hydrodynamic radial 
bearing and the hydrodynamic thrust bearing which make contact 
with each other during stop have a bearing stress of 300 Pa 
or higher. Hence, it is possible to transform abraded powder, 
which is produced by the hydrodynamic radial bearing and the 
hydrodynamic thrust bearing, into a magnetic substance, and 
the abraded powder can be stuck to the magnet for trapping 
abraded powder. 

Further, when one of the members forming the hydrodynamic 
radial bearing and the hydrodynamic thrust bearing is made 
of an austenitic stainless and the other is made of a material 
harder than the austenitic stainless, the magnet for trapping 
abraded powder has a length of 0.5 mm or longer along the 
connecting passage, the connecting passage has a width of 10 
mm or less, and the magnet for trapping abraded powder has 
a surface magnetic flux density of 0.01 T or higher, so that 
the hydrodynamic radial bearing and the hydrodynamic thrust 
bearing which make contact with each other during stop have 
a bearing stress of 300 Pa or higher. Hence, it is possible 
to transform abraded powder, which is produced by the 
hydrodynamic radial bearing and the hydrodynamic thrust bearing, 
into a magnetic substance, and the abraded powder can be stuck 
to the magnet for trapping abraded powder. 

Brief Description of the Drawings 

FIG. 1 is a sectional view showing a hydrodynamic bearing 
motor according to (Embodiment 1) of the present invention; 

FIG. 2 is an enlarged sectional view showing a connecting 
passage on the left end according to the embodiment; 

FIG. 3 is a graph showing experiment results on conditions 
of trapping abraded powder according to the embodiment; 



FIG. 4 is a sectional view showing a hydrodynamic bearing 
motor according to (Embodiment 2) of the present invention; 

FIG. 5 is an enlarged sectional view showing a connecting 
passage on the left end according to the embodiment; 

FIG. 6 is a graph showing experiment results on conditions 
of trapping abraded powder according to the embodiment; 

FIG. 7 is a sectional view showing a hydrodynamic bearing 
motor according to (Embodiment 4) of the present invention; 

FIG. 8 is a sectional view showing a hydrodynamic bearing 
motor according to (Embodiment 4) of the present invention; 

FIG. 9 is a sectional view showing a conventional 
hydrodynamic bearing motor; and 

FIG. 10 is a sectional view showing a hydrodynamic bearing 
motor of another conventional example. 

Best Mode for Carrying Out the Invention 

Referring to FIGS. 1 to 8, the following will describe 
embodiments of the present invention. 
(Embodiment 1) 

FIGS. 1 to 3 show Embodiment 1 of the present invention. 

FIGS. 1 and 2 are sectional views showing a hydrodynamic 
bearing motor. 

FIG. 1 shows an example where the hydrodynamic bearing 
motor is applied to a hard disc drive motor. A cylindrical 
shaft 3 is attached to a base 11 serving as the base of the 
hydrodynamic bearing motor, and a thrust flange 7 is attached 
to the upper end of the shaft 3. A stator 10 of a driving motor 
M is attached to the inner wall of the hollow part of the shaft 
3. A sleeve 4 is rotationally attached to the outside of the 
shaft 3 and a thrust main plate 5 is attached to the upper 
end of the sleeve 4. 

The sleeve 4 has a pin 8 acting as the axis of rotation 
and a thrust sub plate 6 is attached to the pin 8 so as to 
face the thrust flange 7. A ring-shaped magnet 9, which faces 
a stator 10 and acts as the rotor of the driving motor is 
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attached to the outer periphery of the pin 8. The magnet 9 
applies a torque to the sleeve 4 by means of a magnetic force 
applied between the magnet 9 and the stator 10. 

A hydrodynamic radial bearing is formed in a clearance 
5 1 (e.g., 1 to 10 ym, preferably 1 to 5 ym) between the shaft 
3 and the sleeve 4, and a hydrodynamic thrust bearing is formed 
in a clearance 2A (e.g., 1 to 20 ym, preferably 1 to 10 ym) 
between the thrust flange 7 and the thrust main plate 5 and 
a clearance 2B (e.g., Ito20pm, preferably 1 to 10 ym) between 

10 the thrust flange 7 and the thrust sub plate 6. 

A hydrodynamic pressure generating groove like a 
herringbone and a spiral is generally formed on at least one 
of the outer periphery of the shaft 3 and the inner surface 
of the sleeve 4. This groove is not shown because it has been 

15 already known in this technical field . Further, a hydrodynamic 
pressure generating groove like a herringbone and a spiral 
is formed on all the surfaces of the thrust main plate 5, the 
thrust sub plate 6, and the thrust flange 7. 

In the hydrodynamic bearing motor configured thus, a 

20 hydrodynamic pressure is generated in the clearances 1, 2A, 
and 2B during a steady-state rotation of the sleeve 4 and the 
sleeve 4 is supported by the shaft 3 in a noncontact manner. 
However, since a sufficient hydrodynamic pressure is not 
generated at the start and stop of the hydrodynamic bearing 

25 motor, a contact is made between the sleeve 4 and the shaft 
3 and between the main plate 5 and the thrust flange 7, wear 
occurs due to friction, and abraded power appears. Further, 
when a large force is applied by disturbance during rotation, 
the above contact may occur and cause abraded powder. 

30 Since devices using the hydrodynamic bearing motor have 

improved in performance in recent years, demands on 
contamination of motors are intensified and a higher degree 
of cleaning is desired. Magnetic materials are hard to improve 
in the degree of cleaning and thus have become unusable for 

35 bearing members. 



- 9 - 



In (Embodiment 1), the configuration discussed below 
prevents abraded powder from flowing to the outside of the 
hydrodynamic bearing motor, without using magnetic materials . 
A ring-shaped magnet 13 for trapping abraded powder is 
5 disposed in a connecting passage 12 provided between an opening 
15 of the sleeve 4 and an external opening 16 of the hydrodynamic 
bearing motor. The sleeve 4, the shaft 3, the thrust flange 
7, the thrust main plate 5, and the thrust sub plate 6 are 
made of an austenitic stainless (e.g., Japanese Industrial 

10 Standards, JIS SUS 303 and SUS 304). 

Although the austenitic stainless is a nonmagnetic 
substance, a hydrodynamic bearing is formed by setting the 
weights of the sleeve 4, the thrust main plate 5, the thrust 
sub plate 6, the pin 8, and the magnet 9 on the rotation side 

15 in such a way that a bearing surface making a contact during 
stop has a bearing stress of at least 300 Pa, so that 
distort ion- induced transformation iscausedbythe application 
of a stress and abraded powder is transformed into magnetic 
substances by transforming an austenitic structure into 

20 martensite. 

Therefore, the produced abraded powder is stuck to the 
magnet 13 for trapping abraded powder, thereby preventing the 
abraded powder from flowing to the outside. Further, since 
the austenitic stainless is a nonmagnetic substance, it is 

25 possible to increase a degree of cleaning a bearing member. 
A desirable bearing stress is 1000 Pa or higher on the bearing 
surface making a contact during stop. 3000 Pa or higher is 
more desirable. The position of the magnetic 13 for trapping 
abraded powder is not limited to that of FIG. 1. The magnet 

30 13 may be disposed anywhere in the connecting passage 12 of 
anair current (indicated by an arrow) generated by the rotation 
of the hydrodynamic bearing motor. 

Further, the hydrodynamic bearing motor shown in FIG. 1 
is an inner motor where the stator 10 and the magnet 9 are 

35 disposed inside the shaft 3. The present embodiment is also 
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applicable to facing motors (not shown) and an outer motor 
where a stator and a magnet are disposed outside a hydrodynamic 
radial bearing. 

Moreover, coating layers 14A, 14B, and 14C are formed on 
the outer periphery of the shaft 3 and the surfaces of the 
thrust main plate 5 and the thrust sub plate 6. Ceramics such 
as TiN, TiAlN, TiC, TiCN, CrN, SiC, Si3N4, AI2O3, and cBN (Cubic 
Boron Nitride) are suitable for the coating layers. With this 
configuration, since ceramics have a high hardness, the bearing 
surface increases in wear resistance. 

When DLC (Diamond Like Carbon) of an amorphous carbon, 
a hydrogenated amorphous carbon, a diamond like carbon film, 
a hard carbon film and so on is used for the coating layers 
14A, 14B, and 14C, wear resistance improves and a friction 
coefficient decreases. 

By forming lubricating films of graphite, M0S2, PTFE, and 
so on as the coating layers 14A, 14B, and 14C, a friction 
coefficient can be. further reduced. 

The coating layer 14Amay be formed on the inner periphery 
of the sleeve 4 and the coating layers 14B and 14C may be formed 
on the upper and lower surfaces of the thrust flange 7 . Further, 
the coating layer 14A may be formed on the inner periphery 
of the sleeve 4 and the outer periphery of the shaft 3, and 
the coating layers 14B and 14C may be formed on the surfaces 
of the thrust main plate 5 and the thrust sub plate 6 and both 
surfaces of the thrust flange 7. 

FIG. 2 is a partially enlarged sectional view showing the 
lower left part of FIG. 1. 

In FIG. 2, a width 18 of the magnet 13 for trapping abraded 
powder, a width 17 of the connecting passage 12, and a surface 
magnetic flux density of the magnet 13 for trapping abraded 
powder are set in such a way that abraded powder passing through 
the connecting passage 12 is stuck to the magnet 13 for trapping 
abraded powder. Reference numeral 19 denotes a height of the 
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magnet for trapping abraded powder. To be specific, the 
following settings are made. 

FIG . 3 is a graph showing trapping conditions for prevent ing 
a flow of abraded powder when the width 17 of the connecting 
passage and the surface magnetic flux density of the magnet 
13 for trapping abraded powder are changed. The width 18 of 
the magnet 13 for trapping abraded powder is 2 . 0 mm. The flow 
can be prevented within a range under the line of the graph. 

As a result of such experiments conducted while changing 
the width 18 of the magnetic 13 for trapping abraded powder, 
it was found that abraded powder passing through the connecting 
passage 12 can be stuck to the magnet 13 for trapping abraded 
powder when the width 18 of the magnetic 13 for trapping abraded 
powder is at 0 . 5 mm or larger, the width 17 of the connecting 
passage is set at 2.0 mm or less, and the surface magnetic 
flux density of the magnet 13 for trapping abraded powder is 
set at 0.01 T or higher. By setting these conditions, it is 
possible to prevent abraded powder from flowing to the outside 
of the motor. 

The hydrodynamic bearing motor of (Embodiment 1) shown 
in FIG. 1 has an overhung hydrodynamic bearing structure with 
a fixed shaft. In this structure, the thrust main plate 5, 
the thrust sub plate 6, and the thrust flange 7 serving as 
a hydrodynamic thrust bearing are provided on the upper part 
of the inside of the hydrodynamic radial bearing constituted 
of the sleeve 4 and the shaft 3 . However, the present invention 
is not limited to the hydrodynamic bearing structure of FIG. 
1 and is applicable to hydrodynamic bearing motors having 
hydrodynamic bearings of other configurations. 

For example, the present invention is applicable to a 
hydrodynamic bearing motor in which a shaft is supported on 
both sides (not shown) instead of the overhung structure. In 
this case, magnets for trapping abraded powder are provided 
on both ends of the shaft. Moreover, the present invention 
is also applicable to the configurations of FIGS. 9 and 10 
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having been discussed in Background Art , a hydrodynamic bearing 
motor in which the shapes and positions of a hydrodynamic radial 
bearing and a hydrodynamic thrust bearing are changed and a 
shaft 3 is rotated, a spherical hydrodynamic bearing motor 
in which a hydrodynamic radial bearing and a hydrodynamic thrust 
bearing are integrated, and a hydrodynamic bearing motor shaped 
like an abacus (not shown) . 

The hydrodynamic bear ing motor of ( Embodiment 1 ) can solve 
problems arising in a device to which a rotor such as a polygon 
mirror and a recording disc are attached and rotate at high 
speed, and the hydrodynamic bearing motor is the most suitable 
as a rotational driving source of a recorder and a printer. 
(Embodiment 2) 

FIGS. 4 to 6 show (Embodiment 2) of the present invention. 

In (Embodiment 1) , the ma gnetl3fort rapping abraded powder 
is provided in the connecting passage 12 between the opening 
15 of the sleeve 4 and the external opening 16 of the hydrodynamic 
bearing motor; whereas in (Embodiment 2) shown in FIG. 4, a 
labyrinth seal 20 is provided in a connecting passage 12 together 
with a magnet 13 for trapping abraded powder. Other 
configurations are similar to those of FIG. 1 and thus the 
same explanation is omitted. 

With this configuration, the known shielding function of 
the labyrinth seal 20 prevents a flow of abraded powder during 
the rotation of a hydrodynamic bearing motor. Although the 
labyrinth seal 20 loses the shielding function during the stop 
of the hydrodynamic bearing motor, the abraded powder is stuck 
to the magnet 13 for trapping abraded powder and thus it is 
possible to prevent the abraded powder from flowing to the 
outside . 

As a result, abraded powder is stuck to the magnet 13 for 
trapping abraded powder only when the motor is stopped. Thus, 
it is possible to increase a width 17 of the connecting passage 
and reduce the surface magnetic flux density of the magnet 
13 for trapping abraded powder. Therefore, it is possible to 
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lower the accuracy of working parts to reduce the cost, thereby 
preventing the magnet 13 for trapping abraded powder from 
causing a performance degradation of the motor. 

The positions of the labyrinth seal 20 and the magnet 13 
for trapping abraded powder are not limited to those of FIG. 
4 and may be disposed anywhere in the connecting passage 12. 
To be specific, the labyrinth seal 20 may be disposed on a 
sleeve 4 and a concave portion may be formed on a base 11. 

Further, the labyrinth seal 20 may be formed on two points 
and shaped like a letter L (notshown) . Inthisway, theposition 
and shape of the labyrinth seal 20 are not limited. 

FIG. 5 is a partially enlarged sectional view showing the 
lower left part of FIG. 4. 

In FIG. 5, a width 18 of the magnet 13 for trapping abraded 
powder, a width 17 of the connecting passage, and a surface 
magnetic flux density of the magnet 13 for trapping abraded 
powder are set in such a way that abraded powder passing through 
the connecting passage is stuck to the magnet 13 for trapping 
abraded powder. 

FIG . 6 is a graph showing trapping conditions for prevent ing 
a flow of abraded powder when the width 17 of the connecting 
passage and the surface magnetic flux density are changed. 
The width 18 of the magnet for trapping abraded powder is 2.0 
mm. The flow can be prevented within a range on the right side 
of the line of the graph. 

As a result of such experiments conducted while changing 
the width 18 of the magnet for trapping abraded powder, it 
was found that abraded powder passing through the connecting 
passage 12 can be stuck to the magnet 13 for trapping abraded 
powder when the width 18 of the magnet for trapping abraded 
powder is set at 0.5 mm or larger, the width of the connecting 
passage is set at 10.0 mm or less, and the surface magnetic 
flux density of the magnetic 13 for trapping abraded powder 
is set at 0.01 T or higher. By setting these conditions, it 
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is possible to prevent abraded powder from flowing to the outside 
of the motor. 
(Embodiment 3) 

In (Embodiment 3), a sleeve 4, a thrust main plate 5, and 
a thrust sub plate 6 are made of an austenitic stainless, and 
a shaft 3 and a thrust flange 7 are made of a material harder 
than the austenitic stainless. Other configurations are 
similar to those of the hydrodynamic bearing motor described 
in (Embodiment 1) . Coating layers 14A, 14B, and 14C are formed 
on the outer periphery of the shaft 3 and the upper and lower 
surfaces of the thrust flange 7. 

According to the present embodiment , a bearing member which 
is exposed outside a motor and causes a problem of cleaning 
is made of an austenitic stainless acting as a nonmagnetic 
material, and the other bearing member is made of a material 
harder than the austenitic stainless, so that abraded powder 
is limited to the austenitic stainless. Further, the friction 
coefficient of a bearing surface can be reduced by changing 
the hardness of the bearing surface. To be specific, the 
material can be selected from the group consisting of a 
martensite stainless, a ferritic stainless, a tool steel, a 
titanium alloy, and ceramics. 

The sleeve 4, the thrust main plate 5, and the thrust sub 
plate 6 are made of an austenitic stainless and the shaft 3 
and the thrust flange 7 are made of a material harder than 
the austenitic stainless. The shaft 3 and the thrust flange 
7 may be made of an austenitic stainless and the sleeve 4, 
the thrust main plate 5, and the thrust sub plate 6 may be 
made of a material harder than the austenitic stainless. 

In (Embodiment 3), the configuration of (Embodiment 1) 
was discussed as an example. (Embodiment 3) is -similarly 
applicable to the configuration of (Embodiment 2) . 
(Embodiment 4) 

FIG. 7 shows (Embodiment 4) of the present invention. 
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In (Embodiment 4), a sleeve 4, a thrust main plate 5, and 
a thrust sub plate 6 are made of an austenitic stainless and 
a shaft 3 and a thrust flange 7 are made of a material which 
is almost equal in thermal expansion coefficient to the 
austenitic stainless. Other configurations are similar to 
those of the hydrodynamic bearing motor discussed in 
(Embodiment 1). 

That is, the shaft 3 and the thrust flange 7 are made of 
a material which is almost equal in thermal expansion 
coefficient to the austenitic stainless, resulting in a smaller 
change in the dimensions of a hydrodynamic radial bearing 1 
and hydrodynamic thrust bearings 2A and 2B according to a 
temperature change. Thus, it is possible to reduce 
fluctuations of bearing performance. To be specific, the 
material almost equal in thermal expansion coefficient to the 
austenitic stainless can be selected from the group consisting 
of copper, a high copper alloy, phosphor bronze, aluminum bronze, 
and cupronickel. 

Moreover, coating layers 14A, 14B, and 14C are formed on 
the outer periphery of the shaft 3, which is a bearing member 
not being made of an austenitic stainless, and the upper and 
lower surfaces of the thrust flange 7. Ceramics such as TiN, 
TiAlN, Tic, TiCN, CrN, SiC, Si3N4, AI2O3, and cBN are suitable 
for the coating layers. With this configuration, since 
ceramics have a high hardness, the bearing surface increases 
in wear resistance. 

By using DLC (Diamond Like Carbon) of an amorphous carbon, 
a hydrogenated amorphous carbon, a diamond like carbon film, 
a hard carbon film and so on for the coating layers 14A, 14B, 
and 14C, wear resistance improves and a friction coefficient 
decreases . 

By forming lubricating films of graphite, M0S2, PTFE, and 
so on as the coating layers 14A, 14B, and 14C, a friction 
coefficient can be further reduced. 
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In the foregoing example, when the sleeve 4, the thrust 
main plate 5, and the thrust sub plate 6 are made of an austenitic 
stainless and the shaft 3 and the thrust flange 7 are made 
of a material which is almost equal in thermal expansion 
coefficient to the austenitic stainless. When the shaft 3 and 
the thrust flange 7 are made of an austenitic stainless, the 
sleeve 4, the thrust main plate 5, and the thrust sub plate 
6 are made of a material almost equal in thermal expansion 
coefficient to the austenitic stainless. 

In (Embodiment 4), the configuration of (Embodiment 1) 
was discussed as an example. (Embodiment 4) is similarly 
applicable to the configuration of (Embodiment 2 ) . FIG. 8 shows 
the configuration of this case. 

An austenitic stainless acting as a nonmagnetic substance 
is used in the above-described manner, thereby increasing a 
degree of cleaning bearing members. Further, abraded powder 
of an austenitic stainless is transformed into a magnetic 
substance. By providing a magnet for trapping abraded powder 
in a connecting passage between an open end of a bearing and 
the outside of a motor, it is possible to prevent abraded powder 
from flowing to the outside. 

As described above, according to the hydrodynamic bearing 
motor of the present invention, the hydrodynamic bearing motor 
has a shaft which is supported by a hydrodynamic radial bearing 
and a hydrodynamic thrust bearing so as to rotate in a relative 
manner, a sleeve, and a driving motor, wherein a magnet for 
trapping abraded powder is disposed in a connecting passage 
between an opening of the sleeve and an opening of the 
hydrodynamic bearing motor, and members forming the 
hydrodynamic radial bearing and the hydrodynamic thrust bearing 
are made of an austenitic stainless, or one of members forming 
the hydrodynamic radial bearing and the hydrodynamic thrust 
bearing is made of an austenitic stainless and the other member 
is made of a material harder than the austenitic stainless. 
Thus, it is possible to achieve a hydrodynamic bearing motor 
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and a device using the same that can prevent abraded powder 
from flowing to the outside of the hydrodynamic bearing motor, 
improve a degree of cleaning parts so as to respond to demands 
on contamination, and keep high reliability- The abraded 
5 powder is produced by abrasion at the start and stop of the 
motor and abrasion caused by disturbance during the rotation 
of the motor. 



